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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention of this application relates to the manufacture 
approach of optical-activity alcohols. Invention of this application relates to the 
new manufacturing method which was excellent in the useful practicality of 
optical-activity alcohols in the synthetic intermediate field of drugs, and 
various applications, such as a liquid crystal ingredient, in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, the approach using enzymes, 
such as 1 bakers yeast, as an approach of synthesizing optical-activity 
alcohols asymmetrically, the approach of carrying out dissymmetry 
hydrogenation of the carbonyl compound using 2 metal-complex catalyst, etc. 
are learned. The example of many asymmetric catalyst reactions is reported 
especially in the latter approach until now. For example (1 ) The dissymmetry 
hydrogenation approach of a carbonyl compound of having a functional group 
by Asymmetric Catalysis In Organic Synthesis and the optical-activity 
ruthenium catalyst indicated by 56 - 82 pages (1994) of Ed(s) and R.Noyori(s) 
at the detail, (2) Chem.Rev., Vol.92, the ruthenium indicated by 1051 - 1069 
pages (1992), The approach by the hydrogen migration mold reduction 
reaction by the dissymmetry complex compound catalyst of a rhodium and 
iridium, (3) - 822 - 831 pages (1980) of oil chemistry -- and -- the approach of 
carrying out dissymmetry hydrogenation using the nickel catalyst which 
embellished the tartaric acid indicated by Advances inCatalysis, Vol.32, and 
215-page (1983) Ed.Y.lzumi - (4) It is indicated by Asymmetric Synthesis, 
Vol.5, Chap.4 (1985) Ed.J.D.Morrison and J.Organomet Chem.Vol.346, and 
413 - 424 pages (1988). The approach by dissymmetry hydrosilylation, (5) - 
J.Chem.Soc, PerkinTrans, 1, and 2039 - 2044 pages (1985) - and - the 
approach of carrying out borane reduction under existence of 
J.Am.Chem.Soc., Vol.109, and the dissymmetry ligand indicated by 5551 - 
5553 pages (1987) - (6) The approach of carrying out dissymmetry 
hydrogenation under existence of J.Am.Chem.Soc, Vol.117, the phosphine 
indicated by 2675 - 2676 pages (1995), and a diamine dissymmetry ligand 
etc. is learned. 

[0003] However, the approach using an enzyme has constraint in the class of 
reaction substrate of what can obtain the alcohols of comparatively high 
optical purity, and has the fault that the absolute configuration of the alcohols 
moreover obtained is also restricted to a specific thing. Moreover, in the case 
of the approach by the dissymmetry hydrogenation catalyst of transition 
metals, although optical-activity alcohols could be manufactured by high 
selectivity to a substrate like a keto acid for example, the functional group was 
included in intramolecular, there was a difficulty in respect of a reaction rate. 
Furthermore, although the approach given [ aforementioned ] in (6) reference 
was excellent in respect of selectivity and activity, since the phosphine- 
ruthenium complex was used for it, it could not be said to be insurance 



especially from a toxic viewpoint, and also when recovery use was carried out 
industrially, it had a difficulty. 

[0004] for this reason, the generality for manufacturing optical-activity alcohols 
conventionally is high - moreover - high - implementation of the synthetic 
new approach using an activity catalyst was desired. 
[0005] 

[Means for Solving the Problem] Invention of this application is a general 

formula (a) as what solves the above-mentioned technical problem. 

[0006] 

[Formula 3] 
O 

R 1 — C-R 2 (a) 

[0007] (R1 and R2 are the same, the hydrocarbon group which may have the 
hydrogen atom, the halogen atom, and the substituent as a **** thing the 
exception, a heterocycle radical, RO-, or RO-CO- respectively among a 
formula.) R (although the hydrocarbon group or heterocycle radical which may 
have the substituent may be shown, and R1 and R2 may be combined and 
the ring may be formed, suppose that the ring which constitutes an 
unsymmetrical compound is formed.) The carbonyl compound expressed is 
made to react to the bottom of existence of a transition catalyst metal, an 
optical-activity nitrogen-containing compound, and a base with hydrogen, 
dissymmetry hydrogenation is carried out, and it is a general formula (b). 
[0008] 

[Formula 4] 
OH 

R 1 — C-R 2 (b) 
H 

[0009] (- R1 and R2 show the same thing as the above.) - the manufacture 
approach of the optical-activity alcohols characterized by manufacturing the 
optical-activity alcohols expressed is offered, and - again - invention of this 
application ~ the above-mentioned transition metal catalyst - the - the 
manufacture approach of the optical-activity alcohols characterized by to be a 
VIII group's complex or that a base is the hydroxide, its salt, or quarternary 
ammonium salt of alkali metal or alkaline earth metal, and the optically active 
compound as an optical-activity nitrogen-containing compound being an 
optical-activity amine compound further is also offered. 
[0010] Furthermore, invention of this application also offers the transition 
metal catalyst for manufacture of the above-mentioned optical-activity 
alcohols. 
[0011] 

[Embodiment of the Invention] Although invention of this application has the 
description as above-mentioned, it explains the gestalt of operation in detail 
below. First, the carbonyl compound which is the raw material of this invention 
is R1 although shown by the aforementioned general formula (a). R2 It differs 
and is R1 . R2 An unsymmetrical compound is constituted also when the ring 
is formed unitedly. R1 and R2 It sets and they are the hydrocarbon group 
which may have the hydrogen atom, the halogen atom, and the substituent, a 
heterocycle radical, RO-, or RO-CO- as aforementioned. R shows the 
hydrocarbon group or heterocycle radical which may have the substituent, 



» 
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and is R1 . R2 Although it is shown that a ring may be formed As a halogen 
atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine atom, etc. 
here as a hydrocarbon group The aliphatic hydrocarbon of the saturation or 
partial saturation which the shape of a chain, annular, or both combined, It is 
chosen out of the aromatic hydrocarbon or aroma aliphatic hydrocarbon of a 
monocycle or many rings, and an alkyl group, an alkenyl radical, a cycloalkyl 
radical, a cyclo alkenyl radical, a cycloalkyl alkyl group, an aryl group, an 
aralkyl radical, etc. are easy to be. As a heterocycle radical, there are some 
which made various kinds of hetero atoms annular atoms. As an alkyl group, 
for example A methyl group, an ethyl group, n-propyl group, An isopropyl 
group, n-butyl, an isobutyl radical, t-butyl, n-amyl group, A neopentyl radical, 
n-hexyl group, a cyclohexyl radical, n-octyl radical, n-nonyl radical, a menthyl 
radical, 2 and 3, a 4-trimethyl-3-pentyl radical, A 2 and 4-dimethyl-3-pentyl 
radical etc. as an aralkyl radical Benzyl, 2-phenylethyl radical, 2-naphthyl ethyl 
group, a diphenyl methyl group, etc. As an aryl group, a phenyl group, a 
naphthyl group, a biphenyl radical, etc. As an alkenyl radical, a 2-methyM- 
propenyl radical, 2-butenyl group, There may be a transformer-beta-styryl 
radical, a 3-phenyl-1-propenyl radical, a 1-cyclohexenyl group, etc., and you 
may be various kinds of things, such as a furil radical, a piperidyl radical, and 
an imidazoyl radical, as a heterocycle radical. As an alkoxyl group, a phenoxy 
group etc. is illustrated as an aryloxy group and a methoxy group, an ethoxy 
radical, n-propoxy group, a t-butoxy radical, etc. are illustrated for a 
methoxycarbonyl group, an ethoxycarbonyl radical, t-butyloxy carbonyl group, 
a benzyloxycarbonyl radical, a phenyloxy carbonyl group, etc. as an alkyloxy 
carbonyl group, respectively. As a substituent in case these radicals are 
further permuted by the substituent The halogen atom same with having 
described above, the alkoxyl group same with having described above, The 
aryloxy group same with having described above, a methyl group, an ethyl 
group, an isopropyl group, Aryl thio radicals, such as low-grade alkylthio 
groups, such as low-grade alkyl groups, such as n-butyl, t-butyl, n-amyl group, 
and n-hexyl group, n-propyl thio radical, and t-butyl thio radical, and a 
phenylthio radical, a nitro group, a hydroxyl group, etc. are illustrated. 
[0012] A transition metal catalyst is a general formula (c). 
[0013] 
[Formula 5] 

M^XmLn (c) 



[0014] M1 - the [, such as a ruthenium, a rhodium, iridium, palladium and 
platinum, ] - it is VIII group transition metals, and X shows hydrogen, a 
halogen atom, a carboxyl group, hydroxyl, an alkoxy group, etc., and L shows 
an organic ligand etc. m and n show the integer of 0-6 respectively. Being 
able to express [ and ], a base is a general formula (d). 
[0015] 
[Formula 6] 

M 2 Y (d) 

[0016] (-- M2 shows alkali metal or an alkaline earth metal, and Y shows a 
hydroxy group, an alkoxy group, a sulfhydryl group, and a naphthyl group.) - 
it can consider as the metal salt or quarternary ammonium salt expressed. M1 



in the transition metal complex shown by the general formula (c) the [ for 
example, /, such as a ruthenium, a rhodium, iridium, palladium, and platinum, 
] - although it is a VIII group's transition metals, especially a ruthenium is 
desirable especially. X shows hydrogen, a halogen atom, a carboxyl group, 
hydroxyl, and an alkoxy group, and L is an organic ligand, for example, can be 
made into an olefins ligand, an acetylene ligand, an aromatic compound 
ligand, an organic oxygenated compound ligand, an organic sulphur- 
containing compound ligand, an organic nitrogen-containing compound 
ligand, etc. including CO, NO, etc. As an olefins ligand, ethylene, an allyl 
compound, a butadiene, a cyclohexene, 1, 3-cyclohexadiene, 1, 5-cyclo- 
octadiene, cyclooctatriene, NORUBONA diene, acrylic ester, methacrylic 
ester, cyclopentadienyl, pentamethylcyclopentadienyl, etc. are illustrated, for 
example. There are some which can be expressed with a general formula (e) 
in the olefin system ring compound which can serve as a ligand. 
[0017] 
[Formula 7] 



[0018] R1 -R5 in a formula or [ being the same ] - or it consists of a different 
substituent and a hydrogen atom, a halogen atom, the alkyl group that may 
have the substituent, the aralkyl radical which may have the substituent, the 
aryl group which may have the substituent, the alkenyl radical which may 
have the substituent, the alkoxyl group which may have the substituent, or an 
alkyloxy carbonyl group can be shown. As a halogen atom, a fluorine atom, a 
chlorine atom, a bromine atom, an iodine atom, etc. specifically as an alkyl 
group For example, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl, An isobutyl radical, t-butyl, n-amyl group, a neopentyl 
radical, n-hexyl group, A cyclohexyl radical, n-octyl radical, n-nonyl radical, a 
menthyl radical, 2 and 3, a 4-trimethyl-3-pentyl radical, A 2 and 4-dimethyl-3- 
pentyl radical etc. as an aralkyl radical Benzyl, 2-phenylethyl radical, 2- 
naphthyl ethyl group, a diphenyl methyl group, etc. As an aryl group, a phenyl 
group, a naphthyl group, a biphenyl radical, a furil radical, A thiophenyl radical 
etc. as an alkenyl radical A 2-methyl-1-propenyl radical, 2-butenyl group, a 
transformer-beta-styryl radical, a 3-phenyl-1-propenyl radical, 1 -cyclohexenyl 
group etc. as an alkoxyl group A methoxy group, An ethoxy radical, n-propoxy 
group, a t-butoxy radical, etc. as an aryloxy group a phenoxy group etc. As an 
alkyloxy carbonyl group, a methoxycarbonyl group, an ethoxycarbonyl radical, 
t-butyloxy carbonyl group, a benzyloxycarbonyl radical, a phenyloxy carbonyl 
group, etc. are illustrated, respectively. As a substituent in case these radicals 
are further permuted by the substituent The halogen atom same with having 
described above, the alkoxyl group same with having described above, The 
aryloxy group same with having described above, a methyl group, an ethyl 
group, an isopropyl group, Aryl thio radicals, such as low-grade alkylthio 
groups, such as low-grade alkyl groups, such as n-butyl, t-butyl, n-amyl group, 
and n-hexyl group, n-propyl thio radical, and t-butyl thio radical, and a 




(e) 



J* 



phenylthio radical, a nitro group, a hydroxyl group, etc. are illustrated. The 
number of a substituent is the number of the arbitration of 1-5, and a location 
can choose the location of arbitration. 

[0019] As an acetylene ligand, acetylene, 1, 2-dimethyl acetylene, 1, 4- 
PENTA gene, 1, and 2-diphenyl acetylene etc. is illustrated. As an aromatic 
compound ligand, the aromatic compound which can serve as a ligand further 
although benzene, p-cymene, MEJICHIREN, naphthalene, an anthracene, 
etc. are illustrated is an aromatic compound of the monocycle which can be 
expressed with the following general formula (f), or many rings. 
[0020] 
[Formula 8] 




(f) 



[0021] Ra - Re or [ being the same ] - or it consists of a different substituent 
and hydrogen, saturation or an unsaturated hydrocarbon radical, an allyl 
group, and the functional group containing a different atom can be shown. For 
example, the functional group containing different atoms, such as radicals, 
such as unsaturated hydrocarbon, such as cycloalkyl radicals, such as alkyl 
groups, such as methyl, ethyl, propyl, butyl, t-butyl, pentyl, hexyl, and heptyl, 
cyclo propyl, cyclo butyl, cyclopentyl, and cyclohexyl, benzyl, vinyl, an allyl 
compound, phenyl, and naphthyl, hydroxyl, an alkoxy group, and an alkoxy 
carbonyl group, can be shown. The number of a substituent is the number of 
the arbitration of 1-6, and a location can choose the location of arbitration. 
[0022] As an organic oxygenated compound ligand, acetate, benzoate, 
acetylacetonato, etc. are illustrated, for example. As an organic sulphur- 
containing compound ligand, dimethyl sulfoxide, a dimethyl sulfide, a 
thiophene, a carbon disulfide, a carbon sulfide, a thiophenol, etc. are 
illustrated, for example. As an organic nitrogen-containing compound ligand, 
an acetonitrile, a benzonitrile, t-butyl isocyanide, a pyridine, 1, 10- 
phenanthroline, 2,2'-bipyridyl, etc. are illustrated, for example. A metal is not 
limited to a ruthenium at all. 

[0023] for example, about the transition metal catalyst with the above ligands 
of this invention As an example of the ruthenium complex which can 
compound or adjust from various kinds of raw material transition-metals 
compounds, for example, serves as a start raw material ruthenium chloride 
(III) a hydrate and bromination - ruthenium (III) a hydrate - lodation 
ruthenium (III) Inorganic ruthenium compounds, such as a hydrate, [ruthenium 
chloride (norbornadiene)] coenocyte, [ 2 ] [2 Ruthenium chloride (cyclo- 
octadiene)] The ruthenium compound which dienes, such as coenocyte, 
configurated, [2 Ruthenium chloride (benzene)] The ruthenium complex which 
aromatic compounds, such as a dikaryon, [2 ruthenium chloride (p-cymene)] 
dimer, [2 ruthenium chloride (trimethyl benzene)] dikaryon, and [2 ruthenium 
chloride (hexamethylbenzene)] dikaryon, configurated is used. In addition, if it 
is the ruthenium complex which has a diamine ligand or a diamine ligand, and 
a replaceable ligand, it will not be limited especially above. For example, 



I 



seven COMPREHENSIVE ORGANOMETALIC CHEMISTRY II The various 
ruthenium complexes shown in 294 - 296 pages can be used as a start raw 
material. 

[0024] the [ in this invention / above-mentioned ] - the amount of a VIII 
group's transition metal complex used can be used 1/100-1/100,000 by the 
mole ratio to the carbonyl compound which is the reaction substrate which 
changes also with a reaction container, or the form or economical efficiency of 
a reaction, and let it preferably be the range of 1 / 200 - 1/10,000. moreover, 
the base shown by general formula M2 Y used for this invention - setting - 
M2 alkali metal or alkaline earth metal - it is - Y - hydroxyl or an alkoxy 
group, a sulfhydryl group, and a naphthyl group - being shown - concrete - 
KOH, KOCH3, KOCH (CH3)2, KC10H8, LiOH, LiOCH3, and LiOCH (CH3)2 
etc. - it is illustrated. Furthermore, quarternary ammonium salt can also be 
used. 

[0025] the amount of the above-mentioned base used ~ the - it is 0.5-1 OOEq 
to a VIII group transition metal complex, and is 2-40Eq preferably. And 
although nitrogen-containing compounds, such as an optical-activity amine 
compound, are used in this invention, this thing is a general formula NR three 
R4R5. General formula of whether it is the optical-activity monoamine whose 
remainder it is the amine compound shown, at least one of substituents is an 
optical-activity radical, and are hydrogen, saturation or an unsaturated 
hydrocarbon radical, and an aryl group, and a degree (g) 

[0026] 
[Formula 9] 

R 9 R 10 
R a ^Z> ' R" 
i \ 

H e-N N^ R is ( g ) 
R 7 R 12 

[0027] (Z shows the alkyl group of carbon numbers 1-5, a cycloalkyl radical, 
an aryl group, etc.) R6, R7, and R12 and R13 Hydrogen, saturation, or an 
unsaturated hydrocarbon radical, They are an aryl group, a urethane group, a 
sulfonyl radical, etc. R8 and R9, or [ that R1 0 and R1 1 are the same so that 
the carbon which these substituents have combined may serve as an 
asymmetric center ] - or it is a different radical and hydrogen or an alkyl 
group, an aromatic series monocycle and a polycyclic type machine, 
saturation or an unsaturated hydrocarbon radical, a cyclic hydrocarbon 
radical, etc. are shown. Suppose that it is the optical-activity diamine 
compound expressed. For example, optical activity 1, 2-diphenyl 
ethylenediamine, 1, 2-cyclohexanediamine, 1 , 2-cycloheptane diamine, 2, 3- 
dimethyl butanediamine, The 1 -methyl -2, 2-diphenyl ethylenediamine, the 1- 
isobutyl -2, 2-diphenyl ethylenediamine, The 1-isopropyl -2, 2-diphenyl 
ethylenediamine, the 1 -methyl -2, 2-JI (p-methoxypheny) ethylenediamine, 
The 1-isobutyl -2, 2-JI (p-methoxypheny) ethylenediamine, The 1-isopropyl -2, 
2-JI (p-methoxypheny) ethylenediamine, The 1 -benzyl -2, 2-JI (p- 
methoxypheny) ethylenediamine, The 1 -methyl -2, 2-dinaphthyl 
ethylenediamine, the 1 -isobutyl -2, 2-dinaphthyl ethylenediamine, The optical- 
activity diamine compound which is a sulfonyl radical or a urethane group one 
thru/or 2 of the substituents of optical-activity diamine compounds, such as 



the 1-isopropyl -2 and 2-dinaphthyl ethylenediamine, and R9 thru/or R15 can 
be illustrated. The optical-activity diamine which can furthermore be used 
cannot be restricted to the illustrated optical-activity ethylenediamine 
derivative, and can use optical activity propanediamine, butanediamine, and a 
phenylenediamine derivative. The range of the case of a monoamine 
compound is 1-20Eq to a transition metal complex, and when 2-1 OEq is **** 
better ** and a diamine compound preferably, the range of the amount of 
these optical-activity amine compound used is 1-5Eq preferably in 0.5-1 OEq. 
[0028] In addition, in this invention, as a liquid solvent, if a reaction raw 
material and a catalyst system are solubilized, a proper thing can be used. 
The organic solvent which contains hetero atoms, such as alcoholic solvent, 
such as ether system solvents, such as halogen content hydrocarbon 
solvents, such as aliphatic hydrocarbon solvents, such as aromatic 
hydrocarbon solvents, such as toluene and a xylene, a pentane, and a 
hexane, and a methylene chloride, the ether, and a tetrahydrofuran, a 
methanol, ethanol, 2-propanol, a butanol, and benzyl alcohol, an acetonitrile, 
DMF, N-methyl pyrrolidone, and DMSO, as an example can be used. Since a 
product is alcohol, alcoholic solvent is suitable. When it is hard to solubilize a 
reaction substrate to a solvent, it can choose from the above-mentioned 
solvent and can use as a mixed solvent. 

[0029] The amount of a solvent is judged according to the solubility and 
economical efficiency of a reaction substrate. In the case of 2-propanol, 
although substrate concentration can react in the condition near a non-solvent 
from 1% or less of low concentration depending on a substrate, it is desirable 
to use at 20 - 50 % of the weight preferably. And although it is the range of 
one to 200 atmospheric pressure as taking economical efficiency into 
consideration although one atmospheric pressure is enough as the pressure 
of the hydrogen in this invention since this catalyst system is high activity very 
much and the range of three to 100 atmospheric pressure is preferably 
desirable, it is also possible to maintain at least 50 or less atmospheric 
pressures of high activity in consideration of the economical efficiency of the 
whole process. 

[0030] Although it is desirable to carry out at 15 to 100 degrees C in 
consideration of economical efficiency as for reaction temperature, it can react 
near the room temperature which is 25-40 degrees C. However, in this 
invention, even -30-0-degree C low temperature is characterized by a reaction 
advancing. Although reaction time changes with reaction conditions, such as 
reaction substrate concentration, temperature, and a pressure, a reaction is 
completed from several minutes in 10 hours. It illustrates concretely in the 
example. 

[0031] A reaction format can carry out the reaction in this invention also in 

continuous system also in a batch type. 

[0032] 

[Example] An example is shown below and this invention approach is 
explained in more detail. The diamine ligand which can be used as an 
example of representation was shown in the next table 1 . 
[0033] 
Fable 1] 





(S)-1 



(P)-2 



H 3 Cw^NH 2 
H 3 C^NH 2 



(2f?,3fl)-3 



R NH 2 



CH 3 0 



CH3O 



(S,S)-4: R=C 8 H S 
(S,S)-S: R = C 8 H 11 




(S)-6: R 
(S)-7: R 
(S)-8: R 



CH 3 

(CHaJ^HCHa 
(CH 3 )aCH 



or 
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[0034] To an example 1 SHURENKU coil, 0.5M of KOH 2-propanol solution 
(120microL), (S, S)-diphenyl ethylenediamine (8.5mg, 0.04mmol), a 2 and 4'- 
SHIKURORU benzophenone (502mg, 2.0mmol), 15ml 2-propanol, and 4ml 
toluene It teaches under an argon air current, and further in addition to [ 
[RuCI2 (p-cymene)]2 ] this solution (6.1 mg, 0.01 mmol), a reaction solution is 
prepared after performing a degassing-argon permutation. After having 
repeated the degassing-argon permutation, performing this solution and 
dissolving it completely, the reaction was made to start by moving to a 100ml 
metal autoclave and pressing hydrogen fit to 40 atmospheric pressures. 
[0035] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (95%) of a product by 
1 H-NMR analysis. (+) furthermore obtained High performance 
chromatography determined the optical purity of -2 and a 4'-dichloro 
benzhydrol using the optical-activity column, and it obtained the result of ee 
45%. 

To an example 2 SHURENKU coil, 0.5M of KOH 2-propanol solution 
(120microL), diphenyl (S, S) ethylenediamine (8.5mg, 0.04mmol), a 2 and 4- 
dichloro benzophenone (502mg, 2.0mmol), and 15ml 2-propanol And after 
teaching DMF of 100microl to a 4ml toluene pan under an argon air current 
and performing a degassing-argon permutation, [RuCI 2 (cod)]2 (mg [ 2.8 ], 



0.01 mmol) is further added to this solution, and a reaction solution is 
prepared. After having repeated the degassing-argon permutation, performing 
this solution and dissolving it completely, the reaction was made to start by 
moving to a 100ml metal autoclave and pressing hydrogen fit to 40 
atmospheric pressures. 

[0036] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (55%) of a product by 
1 H-NMR. analysis. (+) furthermore obtained High performance 
chromatography determined the optical purity of -2 and a 4'-dichloro 
benzhydrol using the optical-activity column, and it obtained the result of ee 
55%. 

To an example 3 SHURENKU coil, 0.5M of KOH To 2-propanol solution 
(120microL), diphenyl (S, S) ethylenediamine (8.5mg, 0.04mmol), an 
acetophenone (601 mg, 5.0mmol), 15ml 2-propanol, and a 4ml toluene pan, 
DMF of 100microl After teaching under an argon air current and performing a 
degassing-argon permutation, [RuCI 2 (cod)]2 (mg [ 2.8 ], 0.01 mmol) is further 
added to this solution, and a reaction solution is prepared. After having 
repeated the degassing-argon permutation, performing this solution and 
dissolving it completely, the reaction was made to start by moving to a 100ml 
glass autoclave and pressing hydrogen fit to 40 atmospheric pressures. 
[0037] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (75%) of a product by 
1 H-NMR analysis. High performance chromatography determined the optical 
purity of the (R)-1 -phenyl ethanol furthermore obtained using the optical- 
activity column, and it obtained the result of ee 39%. 
To an example 4 SHURENKU coil, 0.5M of KOH To 2-propanol solution 
(120microL), diphenyl (S, S) ethylenediamine (8.5mg, 0.04mmol), an 
acetophenone (601 mg, 5.0mmol), 15ml 2-propanol, and a 4ml toluene pan, 
the pyridine of 100microl After teaching under an argon air current and 
performing a degassing-argon permutation, [RuCI 2 (p-cymene)]2 (mg [ 6.1 ], 
0.01 mmol) is further added to this solution, and a reaction solution is 
prepared. After having repeated the degassing-argon permutation, performing 
this solution and dissolving it completely, the reaction was made to start by 
moving to a 100ml glass autoclave and pressing hydrogen fit to 40 
atmospheric pressures. 

[0038] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (30%) of a product by 
1 H-NMR analysis. High performance chromatography determined the optical 
purity of the (R)-1 -phenyl ethanol furthermore obtained using the optical- 
activity column, and it obtained the result of ee 28%. 
To an example 5 SHURENKU coil, 0.5M of KOH To 2-propanol solution 
(120microL), diphenyl (S, S) ethylenediamine (8.5mg, 0.04mmol), an 
acetophenone (601 mg, 5.0mmol), 15ml 2-propanol, and a 4ml toluene pan, 
DMF of 100microl After teaching under an argon air current and performing a 
degassing-argon permutation, [RuCI 2 (p-cymene)]2 (mg [ 6.1 ], 0.01 mmol) is 
further added to this solution, and a reaction solution is prepared. After having 
repeated the degassing-argon permutation, performing this solution and 



dissolving it completely, the reaction was made to start by moving to a 100ml 
glass autoclave and pressing hydrogen fit to 40 atmospheric pressures. 
[0039] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (100%) of a product by 
1 H-NMR analysis. High performance chromatography determined the optical 
purity of the (R)-1 -phenyl ethanol furthermore obtained using the optical- 
activity column, and it obtained the result of ee 10%. 
It is 0.5M of KOH to an example 6 SHURENKU coil. After teaching a 2- 
propanol solution (120microL), diphenyl (S, S) ethylenediamine (8.5mg, 
0.04mmol), an acetophenone (601 mg, S.Ommol), 15ml 2-propanol, and 4ml 
toluene under an argon air current and performing a degassing-argon 
permutation, [RuCI 2 (p-cymene)]2 (mg [ 6.1 ], 0.01 mmol) is further added to 
this solution, and a reaction solution is prepared. After having repeated the 
degassing-argon permutation, performing this solution and dissolving it 
completely, the reaction was made to start by moving to a 100ml glass 
autoclave and pressing hydrogen fit to four atmospheric pressures. 
[0040] After stirring at 28 degrees C for 4 hours, it returns to ordinary 
temperature, and it is high performance chromatography about a reaction 
compound. It asked for identification and reaction yield (76%) of a product by 
1 H-NMR analysis. High performance chromatography determined the optical 
purity of the (S)-1 -phenyl ethanol furthermore obtained using the optical- 
activity column, and it obtained the result of ee 20%. 
[0041] 

[Effect of the Invention] It becomes acquirable [ the various optical-activity 
alcohols in high yield ] by the high grade more by this invention as explained 
in detail above. Moreover, ** performed simple also in recovery of a industrial 
catalyst is made. 
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sa^^i^^s. 

»> AtSt* £ 3*£JS 1 * £te 2 (Dim . 

i-jT, W^JJ^**£fc*««k**#s5SiStt 

mz^m^tn mi i us&Rco^^gftHKT*) si* 

[ W$m 8 ] 3t^tt^M^t^J* { ^^S§«7 s y 
I 9 ] %m { 7M U fc{27/u# 'J ±& 

? ifitA I) tt*JS 5 & ^ 1 8 ^vfjuSwofcttl. 

[WHtf>B*BrlWn 
[0001] 

7^3 ->M&0«$f # S t 6 . S fcB 



[0002] 

;U«?r^^-tl»^rftk LTJi. 1 ) ;tvBWMr W> 
ttm&J&?>ffltf®&Ztlt V ^ . Jtkitfs < 1 ) Asyn 

metric Catalysis In Organic Synthesis, 56-82H(199 
4) Ed, R. Noyori (CfiMH tlE» 5 tlX V > f^SSttA-T - 

Tk^b^^, (2) Chera.Rev.,Vol.92, 1051-1069H 
(1992)^ie«$ixTV^|.;PT- r >A, ai^„ 4l>x 

m. (3) f|frft:^8 2 2 - 8 3 IM ( 1 9 80) fcit< 
Advances inCatalysis, Vol.32. 215H(1983)Ed.Y.Izu 
mi (clEft* fit V i&ffBB* ffft Lfc- 7 ^/W&jllSrffi 
V^T^^S-ftrf (4 ) Asymmetric Synthesi 

s, Vol.5, Chap.4(1985) Ed. J.D.Morrisonfc ilAJ.Org 
anomet Chen. Vol.346 , 413-424M(1988H::IS$£:fxT 
vv&. ?3rt KDj/'JjWWcJ:*:^ < 5 ) J.Chen.S 
oc.PerkinTrans, 1, 2039-2044^(1985) fcitf J.Am.C 
hen. Soc. .Vol .109. 5551-5553K(1987) liZffl&Ztltt 

«ttTWflqtTt!K9yji3&*-**S, (6) J- Am. 
Chen. Soc . , Vo 1 . 1 17 , 2675-2676M (1995) £WM $ it S * 

jb-ri>^a^k'«I^ixTV%4. 
[000 3] U-L^%, BI**fflV^*iB4tt«W 

a v ^je*WK»7A'3 -/HI Srftft £ k & 4 i co<o 
fcli. ftWfcWHtt'Mr. fckitf7M»oJ:d* 

v^v^SWT, «ttcoftS*»fe«t3Sfekl±mi1's *» 

[0004] itfWt*. "J , 3t^?Stt7;U3-;U 
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[0006] 
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[00 07] u<*s R 1 , R 2 lis &«s H-4fcli 
RO-2fcfctRO-C.O-t\ Rli LT^ 

MU HR* (b) 

[0008] 

Hb4] 

OH 

* 1 — C-R 2 (b) 

■1 

[0 0 09] (R 1 fciim 2 fctLEk Pit 

ft. *UT*fcs i«0HJ«<0JKBUis ±S^^^m« 
L<iira&7y*^»7AJ§-t'*>ftc:k s i5&fc:tt3t5*iS 

tt*H3Wfc*»fc t T <0#¥iStifl:£!fc 7 5 

[oo i o] sfeic, ^tttg^wi, j*<we^ffi 
ft. 

[00 11] 

[^coHttco^®] i«aj«W>»HBtt, ±ia<9kfc>? 

7Wfc6*M:, ME^HR* ( a ) x-TpHti&bK R 1 k 
R 2 ttRfroiTfcDR 1 kR 2 3WHr^LTSS»*LT 
^6*&fc(»*«»*fl:-&»tflltfW*. R 1 . R 2 fc 

L<(iR0-*Jt{iR0-C0--C, Rl±m$M*1iL 

x^Thx^mkmmmmmmm^v, r 1 t 

T\ AnyyJK^k UTJi7 -ySijK^. &*JTfs 
< W5?*BISRKft*«*> 6 » J ft ft t *rc J: < > 7)V 

7-/ua. -/^nm^r/KyH, ry-/i^. r 



7^/«^'$)ft. Wm&tLXli. #i^fo 
^?r3lfij£J!rfk Lfc 7/H^kbT 

fct fekitf^f-;wa v x^p*. n-rotr^a. 
y7oe)H, n-7*f-/i^ -fyT^/i^ t-7-f 

a, * ><f-/k£, 2 . 3 , 4 - h 3 -^W 

2, 4-^f-;i'-3-^yf-;i/^k'* 5 , 7? 

>i>*>vmt LXM^y-Jivm. 2-7 j.-)vm->\>^ 

2-t7f-/UXf-/l^ i/'7i-;Mf;«^t'*5, 7 
l^k'* $ s TiWrz-AQkh lX\$2-*1-iv- 1 -70 

^x;l^ 2-7*-r-/Hs h7^-)9-Xfy;l/ 
i. 3-7x-^-l-7W-;H, l-v-^nM- 

Hr-^frk'tf&Os assst fat, 7 y;i/S, t 

n-ro^^s, t-7*hdf^«&k'#. ry-^jj- 

;^-yp-Sk LTI;U b^-V^tf-yl^s XV-* v# 
^■df J^Mf-z/His. 7 x^^df^/^-^^k' 

UfckR*R«ory-/^ d f^S. -X^Ss xf-;Ug, 
4VTotf/l^ n-7f-/^ t -7-7-4^ n-7 

n-^is)\smtcb'<rym.7)v*)i>m. n-7 

atf;W^^a, t-y^H-^-S'Srk'tOfiSBlT^/H- 
^-S, 7x-;l-f-^^k'W7y-^f-^. -hn 

[0012] mmMmmt. tz t ta-*&t ( c > 

[00 13] 
[^5] 

MlXmLn (c) 
[0 0 14] (M 1 (i;i/f-- , >A, nyW, AW*? 

ntt, 0~6c0^f^t. ) T^-fClk^-C' 

tt&mi.. tzb Hi. -IRS ( d ) 
[00 15] 
[€6] 

M 2 Y (d) 
[00 16] (M 2 \t7)Vt]U±W,hh^\t7)V^^± 

^r>-a s • ^7fA«&wrf . ) -enimft&jsafcft 

v^i4^7>'^X'7A)gk-tft;kA' f, r'#ft. -1R^ 
(c ) TSSft43rateW»Mci$*t4M« {4s fcki 
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{4*taEfi£PC& 0 - fcfcitfco, NO, tct'i>-k 

lymSMfrtLXli. tzttli, xf- 
u-y. 7l//k /?yxy, y?oM^y, 1,3- 
y^a^-tfyxy. 1, 5-^n^?^i/'xy. y 

f7k ^^'J/l^gixXf/k y?D^?yi-/K 

t m-m; < e ) -c«f i ttfx-^i 

[00 17] 




(e) 



[ 0 0 1 8 ] iWxORi ~R 5 \mifri>L<i±&3:h 

T7)\>*)vm. w.wgkttLx\^xhk^TV->vm^ 
mm^Lx^x^k\^T)vir-)vm. mrnzm 

X\^Xh£^7)V3*i'A&ttZ\&7>V*)V*3t*/ti)\> 
X-)Vm*5fctZ.ttfX'*h. £fls«fctt. Ao^yg 
^ktrji^-y**^ «W«^s NSM?. 3>7^iS 
^frfc'tf. 7/k*-/HS£: LTIi. fefcitf^f-^t, x 

4V7f-/l^ t-7f-;l-*, n-7S;U, 
1>j-;l<^ n-^y^S. v^n^x/l/S. n- 
tf?^/^ n-yx/Ug, _*yf-/U£, 2, 3, 4- 
MM ?•/!/- 3 -"O-f-A'g, 2, 4- } JX-?)l>-3- 
'lyi'A&tcZtf. 7v)V^)V&t LT(±<yy'/HS, 

2-7i-;Hf;H. 2— t7f-;Ux-r-;us % y*7x 
-;Mf-;^if*\ 7!/-/HSi: LTi±7x-;u», 
t-7f-yuS, t'7i;;U, 7'J/H. ft7x-;P 

friftf, 7/Vir=Mtk LX\±2-*^- 1 -7* 
n^xyi^ 2 - 7f— /US , h5>^-/3-^.f-'JyU 

3-7x-;l/-l-rn^;H, l-y^tw* 

*\ 7';-/M-*ygt ix it 7x7*ys& r 

/i^/i^y^/k-Kx^fc LTJtx h*y;fr/kKx^ 



;HS, ^yy/Utf^y^/y-tfx;^, 7i-W^fyA 
ELfcfc Batata? yfiCF. OTBUfefcH«»7^3 

* y/HL iriB L>t t rancor 'J -;M-* y£, > f-/u 

g v x-r-zt/g, 'fyrne^Ss n-7-T-;^ t-7 

n-rotti/f^-i, t-yf-zk^gSri'tf) 

- bam, 7m&%t'i)W*ztiz. wmit* 

XZbtfX'Zh. 

[0 0 19] 7-fef-U yfSSlSL^ tlXU. 7-fe^-U 

y. i. 2-x^f-/i/7-fef-uy. l. 4-^y^j/M 

1, 2-y'7iZ^7-bfl/>', 

y, ^yfi/y, t7^uv. 7Vh7-fey^i:#R 

oHR* ( f ) -ca-t i i s*^t> l < mm<7) 
Jimm&wx'hh. 

[0020] 
Hfc8] 




(f) 



[0021] r« ~r« imtfrt>i<\im%u 

If. ^f-/K xf-zi/. rat;k 7*f-/P, t-7*-7-/k 
^y-f/k ^y/k / \7f-;U^(7)7/^/USs y^n 

Totr;k yy*o7^-/k y^o^y^-/k y^n^ 

y;l^i?)y7n7/U :) r;HS. </y^, t'x;y 7'J 

s^omjs^ 5r^wigs^^-ti ttfx'% h. mm 
[0022] immmtt.-&mm?t ixa. mi 

if. 7-feT-h. ^y/x-h, 7-fe7-/kr-feh7— h 

Wi.(f, yv-f/ux/^dfyKs > J >f-/i'^./k7 -f h, 

f*7x>. -BS-fbit?^, f^7x/-W 

Hi. 7-fef-xMJ;K <yy*xhy;k t-7*7-/H 

yy7xH, fjy'y, i, lo-^xfyhojy 

2.2' -t'f'jy';^i;'*^$^l,. ^JWi/U-fX 




[ 0 0 2 3 ] fcfc itfBLhOj: 33rEffi*lrJ*o;:<0» 
1W»4>*afcL<t48Wft6£t**T*. fcfcitf, as 

•7.MI1I) 7jcfQifo, J|flyi>f--«7A(III) tK», SHb 

*7A {<y*y) 3 z&#, C 2«^t-^a ( p - 
'sy-fe'y) ] C2fi-fk/w-r^'>A k^mm* 

ftV^. mHi, COMPREHENSIVE ORGANOMETALIC CHEMISTR 
Y II7& 2 94-29 6^-^'^StlTt. M«(D/U 

t^Ubfi/i oo-i/i oo, ooom^izt 

#T'f* N if £ L< 12 1/200—1/10, OOOCDjc 
^ $ ft £ SSfcfc v >T M 2 (i T/W &S£> 6 v Mi 7/V 
a^f-yi, ^l^n-*, -^7 ftttWfc 

(2KOH s KOCH 3 , KOCH (CH 3 ) 2 s KC„ 
H e , L i OH, LiOCH 3 „ LiOCH (CH 3 ) 

[0025] ±&<oi&m<nBimmimvi umm&m® 

JfHR^NR3 R 4 R 5 T'/K$ftl>7$yftimt\ S 

* (g) 

[00 26] 
Hfc9 ] 

R 9 R 10 

R $ ~-f >Sr« (g) 
R 7 R 12 
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[0 0 27] (Z{4#8KRl-5W7/V^/pais 
7/^/i-g. 7'J-yWS^^^U. R 6 . R 7 „ R 1! s 

R8 . Rs s Rio, R"t,±zht>M&%ifl£-&LX\,'>h 
***** ) ?*3*i*ft*iSttS>7 3 

-y7i-^xfi/yy7Sy, 1, 2 - x ? o^dMj- 
y^'7$y. 1, 2-^^o'sr^y-/'75>'. 2, 3 
-i/*w7fyirr$v^ i-.*^/t-2. 2-V7 

1- ;Wfl/y^7S >\ 1— f V7*f-/V-2. 2- : J 

-i/*7x-;pxf-uy^7$y, i-^f-^-2. 2- 
^ (p-* h= J fx7x-;w) xf-i^y^sv. l-W 
yyf-yw-2, 2- s J (p-^ hdfx7x-;i-) xf-v 

yv'7Sy, l-fV7ne/l/-2, 2-x(p-^N 
ify7i^H X^-uyi/'7$y. 1 -^yy;l/-2, 

2- y(p-^h^fy7i-^) xfl/yy*7Sy. 1 
-p<f-;P-2, 2-yf7f^xfl/yy75y, 1- 

•Yy 7*^-2, 2-^7^xf-i/yi;7 5y, 1 
—i yrntf;i/-2, 2-> J -f7f-;i'Xf-vy>'*7S 

y s ^fc'cO^ffittv-^Sy-ft-^lfcil/R^^LR 
1 6 ^ajftStO 5^1 -7* V > L 2 o b t x;U7 * x/uaj) 

h\mr?\s9 ymx-h 6 ^'7 5 

x75M2^Uc3fe^Sttx^vyv'75y|^#«tt 

IS h i> ere* < xms&krw ty-S7$>. 7?> ! s 
75y, 7±-\sy : J7$ym&WZRi^&zbtfX'% 
1 . m bWf&HBtr $ yit-&y>iir>immm®&m$k 

MzM L , ^ 7 7 S yte&tom&t 1-20 
HT^Ds »^L<«2-10^M* { c0^it<. ^'7 
5>"flr^*O«^i0. 5~10Sft-C»4L<ttl~ 
5^fiC0®HT'*,-l>. 

[ 0 0 2 8 ] $rts. £<0JIW«±, LT . & 

fflV^£t**T#S. mbLXh)i>^y, *i,vv%b 

^mMwrnmu. ^y?y. ^•vytcb'com® 
mmw%mi&. m^^uy^m^yy^mt 

s x—f/K r h 5 1 K o 7 5 i:'<0X-T 
/WRJfflBL ^^7-;K x^7-;U N 2-7 # oaV- 
7^7-;k ^y> ? ;i'7^3-/i' ! Srfc7)7^a-yi' 

7-febxb»J;K DMF, N-^-f/Uta»J H 

-nmmmmxh h . R^ss^jst^k 1 1 



(6) 
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[0029] mO*tfRI&mt<?)%to&.ti XlfSfflt 

TOT'KlE* ff 3 £ k * { T-§ 4**. m U< W 2 0~ 5 

fciW> laffiT-Mi-ca***. gSrttSr^JttSk l-~ 
2 0 0«£EO«ffl"Cs jff*L<tt3~10 0«E*)«ffl 

[0030] RfcSlBilB&HifciSJtL-C 1 5"Cfrti 1 
0 0*CCfr -Jik* 1 *?* U^**2 5~4 O-COSiSffjfi 

?74>Effc-f 



8Wtli- 3 O-O'C^ffiiat' fcRJ&WBffrl-i £ k £ 
»«RlB*fr C ioT Sfc* 1 0 miVSX 

[0031] £0)aflfci3lt4RlKlRl&tfa!t#>'W'f- 

[0032] 

[0033] 





(fl)-2 



H 3 C^NH 2 

(2H,3fl)-3 



R NHj 



(S.SH: R = C S H S 
(S,$)-5: R = CjH,, 



CH 3 0 



CH3O 




(5)-6: fl 
(SJ-7: R 
[S)-8: R 



CH 3 

(CH 3 )2CHCH 2 
(CH 3 )jCH 



0,„NH 2 
S NH, 



(S,S)-9 



[0 0 34] HS60IJ1. 

^A^y^^ldtKOHcOO. 5M 2-7W1S- 

/i&Wi (l 20//L) k (S, s) -s^x-Aotf-v 

yx'TSy (8. 5mg, 0. 04mmol) 2: 2 , 
4' -y?D;Kyy"7iyy(502mg, 2. Om 
mo 1 ) fcitf 1 5m l<7)2-7*n;V-/l'i3J:tf4m 

1 <o h )Vx.y i TfriyftiSTtttSifr . asm- r/i^ 

>1Bftttf ->fc«itf>»afcS A>t CRuC 1 2 ( p - 

] 2 (6. lmg, 0. Olmmol) MIX 



m 0 & UtV V ^tJffl»* ^« . 1 0 0 m 1 cO&Jg 

[ 0 0 3 5 ] 2 8°CT'4 tfflim LfcflL ftfflfct k L 
»Bft^***aKS*^nTh^5 7-(-i: >H-NM 

R^*ffcj: vMmcomfckKmi&m ( 9 5%) 

fc. Sfcfcflfcilfc ( + ) - 2. 4' -i/'?n/lX^ 



(7) 
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v-aP-^^^f ICKOHOO. 5M 2-TuA/- 

ypJ8« (l 20/uD t (s. siy'yi-^xfi/y 

v75>- (8. 5mg, 0. 04mmo 1 ) fc 2, 4' 
-•;?D;Kyy'7xyy (502mg, 2. Ommo 

1 ) tiXtfl 5m \<r>2-7VJ*J->i'i5£V : 4m 1 CD 
h)UZ.y£t>iZl 0 0m 1 (^DUF^T )Vdy%^fX' 

tcCRuCl 2 (cod)] 2 (2. 8mg, 0. 01 

mmo i ) zMixRjsmzfmtz. c<ommm 

100ml O&HK*- b ? 7*t£& 4 

[ 0 0 3 6 ] 2 8X:T4«BWBt Lfc«, ttfifci £L 

WMfrfcJ: O&SfcoWJgfcRiSR* (55%) £*tf> 
? iilcl^tlft ( + ) -2, 4' -y';o;KyX 

^DVb^97-f-fcJ:0ft€L. 5 5%eecDj£3l£ 
i/xUy^&JE'SfcKOHcoO. 5M 2-rnJV- 

( l 20//D fc (s, s) >'7i-;i'Xfuy 

i?7l> (8. 5mg, 0. 04mmo 1 ) £7*1-7 
i/y (601mg, 5. Ommo 1 ) HXX/1 5m 1 
W2-7nAV-/^J:l>'4m 1 OHI/X^S £>£ 1 0 
0// 1 cDDMF£7;I^V^OTTl±ji^ 

rf^mi&ff-jfcaiojsat:* c ru c i , < c 

od) )j (2. 8mg, 0. 0 1 mm o 1 ) £MtX 

zummmtti. zmm^m^-r^ymm 

[ 0 0 3 7 ] 2 8 -CT 4tmffltlt&k* fc'U 
EJJHb^Bjfc^jSSffls? 1 H— NM 

RtfffiKJ: 94jR«W)P«6!:Si6ilW (7 5%) 
)t. § feKfSfcftrt: (R) - 1 -7xx^x:?/-;wo 

7-r-£i9i&5lU 3 9%ee«9l6ft£#jfc. 

HS6M4. 

A'SFS ( l 2 Oju l ) b ( s , s ) ity x -;pxf-k>- 

i/7$y (8. 5mg, 0. 04mmo 1 ) fc7-tb7 
i/> (601mg, 5. Ommo 1 ) feitfl 5m 1 
<7)2-7*0/V-/W3j:tf4m 1 tfOh;Wxy$^^l 0 
0/i 1 nZViSyiTl^yZflSTTtt&fr. m^-7 
/H>Wm?iit:®ZCD®mz2 CRuC l 

2 ] 2 (6. lmg, 0. Olmmo 



1 ) £jD*TRlE&?8t£iBS!!-f&. <rco&?ffS:li§v-7 
^rfyWltHOSBUffiv 10 

0 m 1 (DtfyXWr- V 9 ^-7*te#L*§fS£ 4 05vE 

[ 0 0 3 8 ] 2 8 -CT' 4 m!ffl Lfcft, »St t> fc* I 
K^t£%£ft&$tt?avh^7 4-fc 1 H-NM 
MMJffcJ: U^rtSSiOHJtkaOIW* ( 3 0%) fr^W 

It. Sfcfcftfcflfc (R) - 1 -7xX/UX?V-;U9 
HJ6M5. 

^x^V^KiEf fcKOHCOO. 5M 
MM (1 20/xL) fc (S. S)y'7i^Xfl/y 
x'75y (8. 5mg. 0. 04mmo 1 ) fc7-fch7 
x/y(601mg, 5. Ommo 1 ) HXlS 1 5m 1 
0>2-7 , n;V-/W3J:tf4m I CDh/l/Xy§ fcfc 1 0 

0^ i(7)DMF$:7;l/d'y^S5TTfBi^s JS£\-7/U 
^y^Srff -5 fctti ?>®mz $ <btc CRu c 1 2 ( P 

J 2 (6. lmg, 0. 0 lmmo 1 ) 5rJp 

»**»)3gLffVK 1 0 Om 1 CO 

^ - b 9 V - 7* t & 4 0 $RE* TEA 

[0039] 2 8'C"C4«flffl»f U£«, SfiSfcfc fc' I 
Kfcitis®)ZiSm&fa?n*?V-?'y 7 < -fc 1 H-NM 

R4Mfffc J: "J&aSlJrtHfcfcKJ&K* ( l 0 OK) fc* 
Sfetffifefifc (R) -l-7x-;ux^y-;w 
<03t^*ESIi3t¥vStt* 7A?:fflv ^imm* ?nvh/ 

97^-tj:0ifcjeL, i o%e e^tmmti. 
mme_ 

xxpy^RJ^ftKOHfiOO. 5M 2-7'oaV- 

( l 2 0juD fc (s, s ) y"7x-;ux-f-uy 

^75 y (8. 5mg, 0. 04 mmo 1 ) fc7-te h 7 
i/y (601mg, 5. Omm o 1 ) tiXl/l 5m 1 
cD2-7'n/V-;W3<ktf4m 1 cDb/lxyfcT/l^y 

«sn*Tft&»s M^-T/^ymm^-otz^m 

mzZhlz CRuC 1 2 (p-y^y)D 2 (6. lm 

g. o. olmmo i ) zmix$i.mmwmtz. 
zmmzm.-Tj\s=rymmmmift\\ 

. 1 0 0 m 1 7.S3^- b ^ V~y\Z 
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